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The LHD Plasma Vacuum Vessel has been 
designed with structural analysis by finite element 
method (FEM). The vacuum vessel maintains high 
vacuum pressure, removes heat from the plasma 
and protects superconductor coils from the plasma 
heat. In this paper, the structural analysis of the 
LHD plasma vacuum vessel are described. 
To confirm the integrity of the vacuum vessel, 
stress and deformation of the vacuum vessel were 
evaluated by a fmite element method analysis. A 
calculation code ANSYS Revision 5.0A is used. 
The stress will be allowable for candidate material 
of stainless steel (SUS 316). 
Figure 1 shows the analysis model of LHD 
plasma vacuum vessel with ports. Since most of 
vacuum vessel is symmetrical shape, 1/10 sector 
model is used for the analysis. The major and 
minor radii of the vacuum vessel are 3900 mm and 
1600 mm, respectively. There are two groove 
( 1000 mm width) for one pair of helical coil. The 
vacuum vessel has 5 types of ports; Upper ports, 
Lower ports, Inner ports, Outer ports, and NBI 
(Tangential) ports. The vacuum vessel is supported 
by supporting legs and vellows. 
The vacuum vessel is designed to have enough 
rigidness against inner and outer atmospheric 
pressure. Also it is required to have enough 
rigidness against thermal stress by causing baking 
and removes heat from the plasma. 
Figure 2 shows a deformation of the vessel 
(upper view of 1/10 sector model) under baking 
which temperature changed from 20 C to 100 C. 
The maximum displacement is shown at outer port. 
Most of displacement is symmetrical. The 
maximum stress is found at joint of port and torus. 
It was allowable the permissible value. 
The enough rigidness of vacuum vessel against 
inner and outer atmospheric pressure, and thermal 
stress of baking and removes heat from the plasma 
were confirmed by FEM analysis. 
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Fig. 1 The analytical model of LHD plasma vacuum vessel 
with ports am supporting leg. 
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Fig. 2 Deformation of LHD plasma vacuum vessel under 
baking. 
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